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Description 

FACILITY WITH MULTI-STORIED PROCESS CHAMBER 
FOR CLEANING SUBSTRATES AND METHOD FOR 
CLEANING SUBSTRATES USING THE FACILITY 
Brief Description of the Drawings 



[1] [Technical Field] 

[2] The present invention relates to facility and method for manufacturing semi- 

conductor devices and, more particularly, to facility and method for cleaning sabstrates 
such as semiconductor wafeis. 

[3] [Background Art] 

[4] When a semiconductor wafer is manufactured with integrated circuits, a wafer 



cleaning proces must be performed to remove residual chemicals, anall particles, 
contaminants or the like. The wafer cleaning proces comprises an chemical treating 
process for etching or removing contaminants on a wafer using a chemical reaction, a 
rinsing process for rinsing an chemically treated wafer using deionized water (DI 
water), and a drying process for finally drying a wafer. In order to perform these 
processes, a variety of processing baths are used. The processing baths includes, for 
example, a processing bath in which a mixed solution of ammonium hydroxide (NH 

4 

OH), hydrogen peroxide (HO), and water (H O) is iBed to rCTOOve organic mattecs on 

2 2 2 

a wafer, a processing bath in which a mixed solution of hydrochloric acid (HCL), 
hydrogen peroxide (HO), and water (H O) is used to renMve inorganic mattecs on the 

2 2 2 

wafer, a processing bath in which diluted hydrofluoric add is ised to a native oxide 
layer or inorganic contaminants, a procesing bath in which a rinsing proces is 
performed, a processing bath in which a drying process is performed, and so forth. 

[S] A typical cleaning facility has a cleaning part where the above-mentioned 

processing baths are disposed in a row. A loading part and an unloading part are 
disposed at both ends of the cleaning part, respectively. A cassette containing a to- 
be-processed wafer is placed on the loading part, and a cassette containing a 
completely cleaned wafer is placed on the unloading part. A transfer robot is disposed 
in the cleaning part to transfer wafeis between the above-mentioned processing baths. 
A cassette transporting part is juxtaposed with a lateral face of the cleaning part to 
transport an empty cassette from the loading part to the unloading part. 

[6] Unfortunately, the foregoing cleaning facility occupies a very large area because of 
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a number of processing baths, a loading part, and an unloading part. With recent trends 
toward larger caliber of wafeis, processing baths increase in size. Thus, the above- 
mentioned problem becomes severe. In addition, the cassette transporting part makes a 
system configuration complex. 

[7] 

[8] DiscloBore of Invention 

[9] Exemplary embodiments of the present invention provides a cleaning faciUty for 

efficiently perform a process even with a anall-sized installation area and a cleaning 
method using the facility. 

[10] In an exemplary embodiment, the cleaning facility includes a cleaning part having a 

plurality of stacked process chambeis. At least one processing bath and a transfer robot 
are disposed at the respective process chambeis. At least one selected from the group 
consisting of a chemical treating proces, a rinsing process, and a drying process is 
performed in the respective processing baths. Each of the process chambeis includes a 
procesing part and a transporting part. A plurality of processing baths are disposed at 
the processing part, and a transfer robot is installed at the transporting part to transfer 
substrates between the processing baths. At the process chamber having the processing 
bath in which a drying process is performed, the transfer robot includes a first robot for 
transferring wet substrates and a second robot for transferring dry substrates. A buffer 
part may be disposed in the respective process chamb^. A cassette sojourns at the 
buffer part temporarily. Each of the process chambeis includes a fan filter unit for 
supplying clean gas into the proces chamber, a fiist exhaust part configured for 
exhausting fumes around the processing bath, and a second exhaust part configured for 
forcibly exhausting particles around the transfer part. The second exhaust part has an 
exhaust pipe connected to a bottom of the second transfer part, a damper for opening 
and closing a path of the exhaust pipe, and an exhaust fan for regulating the amount of 
particles exhausted through the exhaust pipe. 

[11] In some embodiments, the facility further comprises an interface part where 

substrates are transferred between the process chambeis. The interface part includes a 
transfer bath containing substrate to prevent exposure of substrates to the air and a 
transfer bath moving part for allowing the transfer bath to move up and down. In an 
exemplary embodiment, the transfer bath includes a nozzle configured for supplying a 
cleaning solution thereinto. The substrates are transferred between the process 
chambeis while being submerged in the cleaning solution of the transfer bath. The 
transfer bath may further include a cleaning solution supply pipe for supplying a 



wo 2005/034227 



3 



PCT/KR2004/002565 



cleaning solution thereinto. Deionized water (DI water) may be uses as the cleaning 
solution. The transfer bath moving part includes a frame extending to have a height 
from the lowest proce» chamber to the highest proces chamber and having a guide 
rail, a slider combined with the guide rail to move up and down therealong, and a 
driving part for moving the slider. The transfer bath is mounted at the slider. 

[12] In an exemplary embodiment, the transfer bath includes an inner bath in which 

substrates are contained, a cleaning solution supply part for supplying a cleaning 
solution into the inner bath, and an outer bath disposed to surround an outer sidewall of 
the inner bath. A cleaning solution overflowing from the inner bath is contained in the 
outer bath. The cleaning solution supply part includes a nozzle configured for injecting 
a cleaning solution to an open top of the inner bath. When the substrates are contained 
in the transfer bath, a rinsing process is performed in the transfer bath. 

[13] A guide plate is installed at the interface part to guide a cleaning solution falling on 

an outer sidewall of the transfer bath to the inside of the transfer bath or the outside 
spaced apart from the outer sidewall of the transfer bath. Preferably, one end of the 
guide plate extends inwardly toward an inner sidewall of the inner bath, and the other 
end thereof extends outwardly toward the outer sidewall of the outer bath. In an 
exemplary embodiment, the nozzle may be fixedly installed at a determined position of 
the interface part, and the guide plate may be mounted on an inner wall of the interface 
part to be shorter than the nozzle and taller than the transfer bath when the cleaning 
solution is filled. By means of a guide plate moving part, the guide plate may move to 
be in a guide state where the flow of a cleaning solution is guided while the cleaning 
solution is supplied into the transfer bath and in a non-interference state where the 
movement of the transfer bath is not interfered. 

[14] The transfer bath includes an exhaist valve configured for exhaustmg a cleaning 

solution. Preferably, the exhaust valve is made of an elastic member to continue to cut 
off ite outlet when an external force is not applied. In an ex^nplary embodiment, the 
exhaiBt valve includes a body, a shield plate opposite to a bottom of the body in die 
body to open and close the outlet of the exhaust valve, and a spring installed in the 
body to press tiie shield plate. The interface part further includes a switch for opening 
and closing the exhaust valve. In an exemplary embodiment, the switch includes a 
body having a space into which at least a part of the rod is inserted and including fiist 
and second opening acting as a path through which a fluid flows in or out and a 
separation plate moved between formed positions of the fiist and second openings by 
the fluid flowing in through the first or second opening. Simultaneoisly to movement 



wo 2005/034227 



4 



PCT/KR2004/002565 



of the separation plate, the road pushes up the separation plate to open the exhaust 
valve. 

The switch may further include a gas injection part for injecting a dry gas to the 
injection valve to dry the exhaust valve. In an exemplary embodiment, the gas 
injection part includes an injection line being a hole through which the separation plate 
and the rod to penetrate and an inflow port formed at the body to supply a dry gas to 
the injection line while the rod moves to close the exhaust valve. 

The substrate cleaning facility may further comprise a loading/unloading part in 
which a casette is contained and an aligning part disposed between the loading/ 
unloading part and the cleaning part to convert each substrate to a vertical state to a 
horizontal state or vice veisa. The loading/unloading part may have an in/out port at 
which a cassette loaded/unloaded to/from the facility is placed and a stocker disposed 
between the in/out port and the cleaning part to temporarily contain the cassettes. The 
stocker includes a rack on which cassettes are placed and a robot for transferring the 
cassette. 

The aligning part comprises at least one aligner for converting substrates to a 
vertical state from a horizontal state. The aligner includes at least one horizontal return 
robot for putting/drawing aibstrates in/out of a casette, a rotatable repositioning 
device containing substrates retumed by the horizontal return robot, and a pusher for 
separating substrates from the repositioning device to transfix the substrates to the 
cleaning part. 

In an exemplary embodiment, the substrates are cleaned while being transferred 
along a loop sh^e of the aligning part, a fiist proces chamber being one of the 
proces chambeis, the interface part, a second process chamb^ being the other of the 
proces chamber, and the aligning part. Preferably, the cleaning baths are arranged in a 
row according to the orde^ of proceses performed in the fiist and se and process 
chambeis. 

Exemplary embodimrats of the present invention provide a method for cleaning 
substrates in a cleaning facility having a multi-storied structure. The methods 
comprises transferring substrates to at least two layer-partitioned proces chambeis 
from a casette placed at a loading/unloading part, performing a part of cleaning 
proceses for substrates in a fiist proces chamber being one of the proces chambeis, 
transferring the substrates to a second proces chamber being the other of the proces 
chambeis, performing a part of the cleaning proceses for the substrates in the second 
proces chamber, and containing the substrates in the casette placed at the loading/ 
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unloading part. 

[20] The cleaning baths are arranged in a row according to the order of processes 

performed in the fiist and second process chambeis. Preferably, the substrates are 
transferred along a loop shape. Preferably, when the substrates are transferred from the 
fiist process chamber to the second process chamber, they are not expcsed to the air. 

[21] The transferring substrates from the fiist process chamber to the second proces 

chamber comprises placing the substrates completely subjected to a part of the 
processes in the fiist process chamber into a transfer bath disposed one side of the fiist 
and second process chambeis, transferring the transfer bath up and down, and drawing 
the substrates out of the transfer baths to be transferred to the second process chamber. 
Preferably, when the transfer bath is transferred fircm the fiist process chamber to the 
second process chamber, the transfer bath is filled with deionized water (DI water). 
The method may further comprise performing a rinsing proces in the transfer bath 
while the substrates are transferred between the process chambeis. 

[22] The method further ccmprises repcsitioning the substrates from a horizontal state 

to a vertical state before a process is performed in the first process chamber and repo- 
sitioning the substrates from a v^cal state to a horizontal state after a process is 
completed in the second process chamber. 

[23] 

[24] Brief Description of Drawing 

[25] FIG. 1 is an exterior view showing a configuration of a cleaning facility according 

to the present invention. 
[26] FIG. 2 illustrates an internal configuration of the cleaning facility shown in FIG. 1 . 

[27] FIG. 3 and FIG. 4 are top plan views of a fiist process chamber and a second 

proces chamber of a cleaning part, respectively. 
[28] FIG. 5 illustrates fan filter units and exhaust parts of the cleaning facility. 

[29] FIG. 6 is a front view showing an intemal configuration of an interface part. 

[30] FIG. 7 is a peispective view showing an example of a transfer bath. 

[31] FIG. 8 illustrates a flow of deionized water (DI water) dropping on a guide plate 

when the guide plate is disposed under a guide state. 
[32] FIG. 9 is a cross-sectional view of a drain port formed at the bottom of inner and 

outer baths and drain valves coimected to the exhaust port. 
[33] FIG. 10 is a cross-sectional view showing an example of a switch. 

[34] FIG. 1 1 and FIG. 12 illustrate the states that an outlet of a drain valve is closed and 

opened, respectively. 
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FIG. 13 illustrates the state that dry gas is supplied frcBn a switch to a drain valve. 

FIG. 14 illustrates a preferred example of a wafer transfer path in the cleaning 
facility shown in FIG. 2. 

FIG. 15 is a flowchart showing the steps of a cleaning method according to an 
embodiment of the present invention. 

FIG. 16 and FIG. 17 illustrate another wafer transfer paths in the cleaning facility 
shown in FIG. 2, respectively. 

FIG. 18 illustrates anotiber example of the cleaning facility according to the present 
invention. 

FIG. 19 and FIG. 20 illustrate examples of a wafer transfer path in the cleaning 
facility shown in FIG. 18, respectively. 

FIG. 21 illustrates anodier example of the wafer transfer path in the cleaning 
facility according to the present invention. 

Best Mode for Carrying out the Invention 

The present invention will now be described more fully hereinafter with reference 
to the accompanying drawings, in which preferred embodiments of the invention are 
shown. The invention may, however, be embodied in different forms and should not be 
construed as limited to the embodimmis set forth h^:ein. Rather, these embodiments 
are provided so that this disclcsore will be thorough and complete, and will fiilly 
convey the scope of the invention to these skilled in the art. Like numbeis refer to like 
elements tiiroughout. 

A configuration of a cleaning facility 1 according to the present invention is il- 
lustrated in FIG. 1. The cleaning facility 1 includes a loading/unloading part 10, an 
aligning part 20, a cleaning part 30, and an interface part 40 which may be dispcsed in 
a row. A cassette "C" containing to-be-procesed wafeis and a casette "C" containing 
processed wafeis are placed on the loading/unloading part 10. Wafeis drawn out from 
the loading/unloading part 10 or the cleaning part 30 are realigned at the aligning part 
20. The cleaning part 30 has a plurality of proces chambeis 130 and 140 which are 
stacked. The cleaning part 30 takes charge of a chemical treating process, a rinsing 
proces, and a drying process. The interface part 40 is configured for transferring 
wafeis between proces chambeis 130 and 140. 

As illustrated in FIG. 2, FIG. 3, and FIG. 4, the loading/unloading part 10 includes 
an in/out port 1 12 and a stocker 1 16. The casette "C" containing wafeis are extemaUy 
located at the input/output port 1 12 by an automated guided vehicle (or rail guided 
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vehicle). A front open unified pod ^OUP) may be iBed as a cassette "C" The FOUP is 
a kind of a sealed container, in which 25 wafeis are contained to stand upright The 
stocker 1 16 is disposed at a lateral face of the in/out port 1 12. Cassette "C" are held in 
the stocker 116. A plurality of racks 1 16a and a robot 1 16b are disposed in the stocker 
116. Cassettes "C" are placed on the racks 1 16, and the robot 1 16 transfer a cassette 
"C"in the stocker 116. 

[47] The aligning part 20 has a fiist align chamber 120a and a second align chamber 

120b which are partitioned in the order named. That is, the fiist align chamber 120a is 
dispcsed below the second align chamber 120b. In order to suitably clean wafeis, they 
are realigned from a horizontal state to a vertical state. Door openeis 128a and 128b 
may be installed at the fiist and second align chambeis 120a and 120b to open a door 
of a casette "C" respectively. Altematively, the aligning part 120 may have only one 
align chamber. 

[48] An aligner is provided to the respective align chambeis 120a and 120b. The aligner 

has horizontal return robote 122a and 122b, repositioning devices 124a and 124b, and 
pusheis 126a and 126b. The horizontal retum robot 122a draws wafeis from a cassette 
"C" and transfeis the wafeis to the repcsitioning device 124a. The repositioning device 
124a includes a frame where slots are formed. The wafeis transferred frcm the 
horizontal return robot 122a are inserted into the slots. The frame is rotatable in a 
90-degree arc. If the firame starts to rotate, the wafeis contained in the frame are 
realigned frcm a horizontal state to a vertical state. By the pusher 126, the wafeis 
realigned to a vertical state are drawn out of the frame. Thereafter, they are transferred 
to the cleaning part 30 by a robot (138 of FIG. 3). Further, 50 slots are formed at tiie 
frame of the repositioning device 124a. A space of the slots may be half space of slots 
formed at a cassette. Generally, SO wafeis may be contained in the repositioning 
device 124a and be cleaned at the same time. If wafeis drawn out of a casette are 
contained in the repositioning device 124a, the repcsitioning device 124a moves 
straighdy as far as half the space of the cassette. Afterwards, wafeis drawn out of 
another cassette may be contained in the repositioning device 124a. 

[49] The above embodiment shows a procedure of aligning wafeis before they are 

transferred from a cassette to a cleaning part 30 in the fiist align chamber 120a. In the 
second align chamber 120b, wafeis moves inveisely relative to the fiist align chamber 
120a. After the wafeis are realigned from a vertical state to a horizontal state, they are 
contained in a cassette. An align device, which is disclosed in Korea Patent Ap- 
plication No. 2000-44848 or 2003-80355, may be provided to the above-described 
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aligning part. 

The cleaning part 30 is configured for cleaning wafeis. As previoxBly stated, the 
cleaning part 30 has stacked proces chambeis. In this embodiment, a fiist proce» 
chamber 130 and a second process chamber 140 are stacked in the order named. Al- 
ternatively, the cleaning part may have three or more process chambeis which are 
stacked sequentially. 

A processing part 134 and a transfer path 138 are provided to the first proces 
chamber 130. In the processing part 134, a buffer part 134 and a plurality of processing 
baths 134b, 134c, 134d, and 134e are disposed in a row. Further, one or more transfer 
robots 138a and 138b are dispcsed at a transfer path 138 which is formed long along a 
length direction. Both ends of the transfer path 138 extend to the aligning part 20 and 
the interface part 40, respectively. While moving along the transfer path 138, the 
transfer robote 138a and 138b transfer wafeis from the fiist align chamber 120a to the 
fiist proces chamber 130, and transfeis wafeis from the fiist process chamber 130 to 
the interface part 40. In the fiist process chamber 130, wafeis are processed in all the 
processing baths 134b, 134c, 134d, and 134e or a selected one thereof. 

A processing part 144 and a transfer path 148 are disposed at the second process 
chamber 140. Similar to the fiist process chamber 130, a buffer part 144a and a 
plurality of processing baths 144b, 144c, 144d, and 144e are dispcsed at the procesing 
part 144, and transfer robots 148a and 148b are disposed at a transfer path 148. The 
transfer robots 148a and 148b transfer wafeis from the interface part 40 to the second 
process chamber 140 and transfer wafeis from the second process chamber 140 to the 
second align chamber 120b. In the second process chamber 140, wafeis are processed 
in all the processing bath 144b, 144c, 144d, and 144e or in a selected one thereof. 

Each of processing baths disposed at the fiist and second process chambeis 130 
and 140 may be one selected from the group consisting of a ch^nical treating bath in 
which wafeis are cleaned using a chemical, a rinsing bath in which wafeis are rinsed 
using deionized water (DI water) or the like, and a drying bath in which wafeis are 
dried. In the respective proces chambeis, the number of the processing baths may 
vary with processing conditions. 

In the ficst process chamber 130, the processing baths 134b, 134c, 134d, and 134e 
are preferably disposed according to the order of processes performed, from one end 
adjacent to the fiist align chamber 120a to the other end adjacent to the interface part 
40. In the second process chamber 140, the processing baths 144b, 144c, 144d, and 
144e are preferably disposed according to the order of processes performed, from a 
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point adjacent to the interface part 40 to a point adjacent to the second align chamber 
120b. This makes it pcsible to minimize a transfer path of wafeis during a proceas. 
[55] In the second proces chamber 140, transfer robots disposed at the transfer path 

140 are a fiist robot 148a and a second robot 148b. Preferably, the fiist robot 148a 
transfer only wet wafeis and the second robot 148b transfer dry wafeis. This is 
because wafeis are contaminated due to water attached to the first robot 148a when the 
fiist robot 148a transfeis dry wafeis. In the fiist process chamber 130, there are, for 
example, a fiist chemical bath 134b, a rinsing bath 134c, a second chemical bath 134d, 
and a rinsing bath 134e. In the second process chamber 134, there are, for example, a 
third chemical bath 144b, a fourth chemical bath 144c, a rinsing bath 144d, and a 
drying bath 144e. In the event that wafeis are processed while sequentially moving 
along a fiist process chamber, an interface part, and a second process chamber, in the 
second process chamber 140, the fiist robot 148a may transfer wafeis among the 
interface part 40, the third chemical bath 144e, the fourth chemical bath 144d, the 
rinsing bath 144c, and the drying bath 144b, and the second robot 148b may transfer 
wafeis among the drying bath 144b, the buffer bath 144a, and the second align 
chamber 120b. 

[56] Fan filter unite 180a and 180b are mounted on the first and second process 

chambeis 130 and 140, respectively. The fan filter unils control the circumstances aich 
as humidity, particle, temperature, and sd forth. FIG. 5 illustrates fan filt^ units 180a 
and 180b and exhausting parts 182 and 184. A fiist exhausting part and a second 
exhaust part are provided to the respective proces chambeis 130 and 140. Clean air is 
sent to a lower portion in the process chambeis 130 and 140 by means of the fan filter 
units 180a and 180b. A fiist exhaust part and a second exhaust part are provided to the 
respective proces chambeis 130 and 140. The fiist exhaust part 182 is disposed at a 
rear side of respective procesing baths to exhaust contaminated air such as fume 
around the procesing part. The second exhaust part 184 is dispcsed at a bottcxn side of 
a transfer path 148 to exhaust particles produced when a transfer robot operates. 
According the displacement of the fiist exhaiBt part 182, the amount of air provided 
from the fan filter unite 180a and 180b is controlled by a controller 181. 

[57] In the fiist proces chamber 130, air around the fiist transfer path 138 is naturally 

exhaifited through a second exhaust path formed below the fiist transfer path 138. On 
the other hand, in the second proces chamber 140, air around the second transf(^ path 
148 may be forcibly exhaisted through a second exhaust path fomied below the 
second transfer path 148. The second exhaist part 184 of the second proces chamber 
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140 has an exhaust pipe 188 connected to an exhaust port 185 formed at a lower 
bottom of the second transfer path, a damper 186 for controlling an open rate of a path 
of the exhaist pipe 188, and an exhaist fan 189 for controlling a displacement. A duct 
188 may be installed between fan filter unite 180a disposed at an upper end of the fiist 
process chamber 130. 

[58] The interface part 40 off eis a wafer-transfer space. If waf eis are exposed to the air 

when they move between the process chambeis 230 and 140, an unwanted native oxide 
layer is formed at the wafeis. Thus, transferring wafeis at the interface part 40 is done 
under state that they are not exposed to the air. As illistrated in FIG. 6, a transfer bath 
200, a transfer bath moving part 300, and a nozzle 400 are provided to the interface 
part 40. The transfer bath 200 offeis a wafer-containing space. The transfer bath 
moving part 300 allows the transfer bath 200 to move up and down in the interface part 
40. The nozzle 400 provides a cleaning solution such as deionized water (DI water) 
into the transfer bath 200. While wafeis are fully submerged in DI water, they move to 
process chambeis 130 and 140. The transfer bath moving part 300 includes a frame 
320, a guide rail 340, a slider (not shown), and a driving part 360. The frame 320 is 
installed at an iimer wall of the interface part 40 in an up-down direction and has a 
lengtti from the fiist process chamber 130 to the second proces chamber 140. The 
guide rail is mounted on the frame 320. The transfer bath 200 is fixed to the slider, 
which is combined with the frame 320 to straightly move up and down along the guide 
rail 340. The driving part 360 is installed below the frame 320 to drive the slider. The 
driving part 320 may be an apparatus including a motor, a pulley, and a belt or an 
apparatis using a hydraulic and pneumatic pressure cylinder. 

[59] As illustrated in FIG. 7, the transfer bath 200 includes an inner bath 220 and an 

outer bath 240. The inner bath 220 is a rectangular parallelepiped tub having a top- 
open space. In the inner bath 220, a wafer guide (not shown) is disposed to support 
wafeis. The wafer guide may comprise a plurality of bais where slots are formed. 
Wafeis are inserted into the slots, respectively. Although not shown in this figure, a lift 
may be connected to the wafer guide to allow the wafer guide to move up and down. 
The outer bath 240 is spaced apart from die inner bath 220 to surround a sidewall cir- 
cumference of the inner wall 220, containing a cleaning solution overflowing from the 
inner bath 220. Drain ports (229 and 242 of FIG. 9) are formed at the bottoms of the 
outer and inner bath 240 and 220, respectively. 

[60] The transfer bath 200 moves from a fiist point to a second point in the interface 

part 40. The fiist point is as tall as the fiist process chamber 130, and the second point 
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is as tall as the second proces chamber 140. When the transfer bath 200 is located at 
the fiist point, wafeis processed in the fiist proces chamber 130 are contained in the 
transfer bath 200. When the transfer bath 200 is located at the second point, wafeis are 
drawn out of the transfer bath 200 to be transferred to the second process chamber 140. 
In an exemplary embodiment, the nozzle 400 configured for supplying a cleaning 
solution to the transfer bath 200 is fixed to an inner sidewall of the interface part 40. 
To supply a cleaning solution under state that the transfer bath 200 is located at the 
fiist point, the nozzle 400 is disposed over the transfer bath 200 located at the fiist 
point. The nozzle 400 is connected to a cleaning solution supply part and has a rod- 
type distribution pipe 420 connected to the cleaning solution supply part and a 
plurality of injection ports 440 fonned in a length direction of the distribution pipe 
420. A path is formed at the center of the distribution pipe 420. The injection ports 440 
are configured to inject a cleaning solution flowing into the distribution pipe 420 to a 
transfer bath 200. The nozzle 400 is installed at both opposite sides in the interface part 
40 and dispcsed so as not to prevent the transfer bath 200 fi'om moving up and down. 
The injection port 440 is formed to allow a cleaning solution to face the center of the 
inner bath 220. In order to supply a cleaning solution into the inner bath 220, not only 
the nozzle 440 but also a cleaning solution supply pipe 460 may be further provided. 
The cleaning solution supply pipe 460 may be connected to a sidewall or a bottom of 
the inn^ bath 220. 

[61] On the point of starting or finishing injecting a cleaning solution from the injection 

port 440, the cleaning solution falls on an outer sidewall of the outer bath 240. The 
falling solution flows downwardly along the outer sidewall of the outer bath 240. In 
the case where DI water is attached to the outer sidewall of die outer bath 240, a part 
of the DI water flows along the outer sidewall of the outer bath 240 to fall on the 
bottom of the interface part 40 and the other part thereof flows along a stmcture 
connected to the outer sidewall of the outer bath 240. In this embodiment, a guide plate 
500 is provided to prevent the DI water from falling on the outer sidewall of the outer 
bath 240. The guide plate 500 guides the DI water, which falls at a point adjacent to 
the outer sidewall of the outer bath 240, to flow inwardly toward the inner bath 220 or 
outwardly toward the outer bath 240 spaced apart from the outer sidewall of the outer 
bath 240. The guide plate 500 is interpcsed between the nozzle 400 and the transfer 
bath 200 disposed at the fiist point. The guide plate 500 may be mounted at a sidewall 
of the interface part 40 or the nozzle 400. Altematively, the guide plate 500 may be 
mounted on the structure fixed to the inside of the interface part 40. One end of the 
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guide plate 500 extends inwardly toward an inner sidewall of the inner bath 220, and 
the other end thereof has a width extending outwardly toward the outer sidewall of the 
outer bath 240, The guide plate 500 is longer than the sidewall of the outer bath 240 
dispcsed in the same direction as the guide plate 500. The guide plate is installed 
below the respective nozzles 400. 

[62] A guide plate nooving part 510 changes a position of the guide plate 500 from a 

guide state to a non-interference state. In the guide state, the guide plate 500 stands 
horizontally S3 as to guide the flow of a cleaning s3lution while the cleaning solution 
is supplied from the nozzle 400. In the non-interference state, the guide plate 500 
deviates from a vertical top of the transfer bath 200 sd as to prevent the transfer bath 
200 from colliding with the guide plate 500 while the transfer bath 200 moves up and 
down. The guide plate moving part 510 may comprise a rotating rod S8 combined 
with the other end of the guide plate 500 and a driven gear S22 and a driving gear S4 
rotated by a rotary actuator 516, A driven gear £2 is coupled to one side of the 
rotating rod S8, and the driving gear S4 geais with the driven gear 522. As &e guide 
plate 500 rotates in a 90-degree arc, it changes from a guide state to a non-interference 
state. Since the above-described configuration is merely exemplary, the guide plate 
moving part SO may have other configurations. As illustrated in FIG. 7, one of guide 
plates 500 is disposed under a guide state, and the other is dispcsed under a non- 
interference state. The guide plate 500 may be horizontally maintained or inclined in 
one side direction. FIG. 8 illustrates the fiow of DI water falling on the guide plate 500 
in the event that the guide plate 500 is disposed under a guide state. 

[63] As previously stated in this embodiment, the guide plate 500 and the nozzle 400 

are installed at predetermined positions of the interface part 40, respectively. Al- 
tematively, they may be installed to be coupled to a transfer bath, respectively. In that 
case, the guide plate 500 may have the same rotatable structure as described in the 
above embodiment. Alternatively, the guide plate 500 may have a fixed structure under 
a guide state. 

[64] Wafeis may be contained in a transfer bath 200 under state that that a cleaning 

solution fills the transfer bath 200. Altematively, the cleaning solution may be supplied 
to the transfer bath 200 while wafeis are contained in the transfer bath 200. A position 
of the transfer bath 200 receiving the cleaning solution may be a different pcsition in 
the interface part 40, except a fiist point and a second point. 

[65] After a group of wafeis are transferred from a first process chamber 130 to a 

second process chamber 140, the cleaning solution filling the transfer bath 200 must be 
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drained before another group of wafeis are transferred. Drain ports 222 and 242 are 
formed at bottoms of the inner and outer baths 220 and 240 of a transfer bath, re- 
spectively. A drain valve 280 is connected to the drain ports 222 and 242. The drain 
valve may be a valve for opening and closing its internal path, where air directly flows 
in or out. However, if supplying air into the valve is cut off due to facility problem or 
the like while wafeis are contained in the inner bath 220, a drain valve is opened and a 
cleaning s3lution in the iimer bath 220 is drained to expose the wafeis to the 
atmosphere while they move in the interface part 40. Preferably, the path is con- 
tinuously cut off when an extemal force is not applied to the valve. 

[66] FIG. 9 illustrates drain ports 282 and 284 formed respectively at bottoms of the 

inner and outer baths 220 and 240 and drain valves 280 connected therewith. The drain 
valve 280 connected with the inner bath 220 is identical to the drain valve 280 
connected with the drain valve. Therefore, only the drain valve 280 connected with the 
inner bath 220 will be described hereinbelow. Alternatively, a drain valve 280 
connected with the iimer bath 220 may be different from a drain valve 280 connected 
with the outer bath 240. The drain valve 280 is combined with the bottom of the inner 
bath 220 and has a body 281 where a fluid flow path is formed. An inlet is formed at 
the top of the body 281, and an outlet 286 is formed at the bottom thereof. A cleaning 
solution flowing through a drain port 222 flows into the drain valve 280 through the 
inlet. The cleaning solution is drained from the drain valve 280 through the outlet 286. 
In the path 287, a shield plate 282 and an elastic member 284 are disposed. The shield 
plate 282 opens and closes the outlet 286, and the elastic member 284 applies a pre- 
determined pressure to the shield plate 282. The shield plate 282 is disposed to be 
opposite to the outiet 286 and has a larger sectional area than the outiet 286. One end 
of the elastic member 284 is coupled to a keeper 283a mounted on a top of the body 
281, and the other end thereof is coupled to a keep 283b mounted on a bottom of the 
body 281. The elastic member 284 may be a spring. The shield plate 282 is presed by 
a compressed spring to be in contact with the bottom of the body 281, thereby shutting 
off the outlet 286. If a stronger force than a force compressing the spring 284 is not 
extemally applied, the drain valve 280 is continuously closed. The outlet 286 of the 
drain valve 280 is opraed by a switch 600. 

[67] FIG. 10 illustrates an example of the switch 600. The switch 600 may be mounted 

on a bottom of the interface part 40 and has a body 620 in which th^ is a space. A 
fiist opening 622 is formed at an upper portion of an inner sidewall of the body 620, 
and a second opening 624 is formed at a lower portion of the inner sidewall of the 
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body 620. A fluid flows in/out through the fiist and second openings 622 and 624. One 
supply pipe 602 is connected to the fiist opening 622, and another supply pipe 602 is 
connected to the second opening 622. The supply pipes 602 are configured for 
supplying a fluid such as air or nitrogen. A rod 640 is coupled to a top surface of a 
separation plate 660. The rod 640 protrudes outwardly toward the body 620 through a 
hole formed at the top surface of the body 620. The separation plate 660 and the rod 
640 may be individually fabricated to be combined with each other or may be mono- 
lithically fabricated. A reference number 680 denotes an O-ring for sealing. 

[6S] FIG. 1 1 illustrates the state that an outlet of a drain valve 286 is closed, and FIG. 

12 illustrates that state that the outlet thereof is opened by a switch 600. After wafer 
are transferred to a second process chamber 140 at a second point, a transfer bath 200 
moves to a fiist point. At that time, the outlet 286 is maintained at a close state by a 
shield plate 282 pressed by a spring 284, as shown in FIG. 11. Due to a pressure of air 
flowing in through the second opening 624, the separation plate 660 is elevated and the 
rod 640 gradually protrades frcm the body 620 to push up the shield plate 282 
disposed in the drain valve 280. As shown in FIG. 12, the outlet 286 of the drain valve 
280 is opened and a cleaning solution is drained from the transfer bath 200 to flow to a 
bottom of the interface part 40. Thereafter, the cleaning solution is drained out through 
the drain pipe 44 connected to a drain port (46 of FIG. 8) of the bottom 42 of the 
interface part 40. If the cleaning solution is completely drained, air flows in through 
the fiist opening 622. Thus, the separation plate 660 drops and the shield plate 282 of 
the drain valve 280 is pressed by a spring 284 to clcse an outlet 286. 

[69] After the cleaning solution is drained, DI water may be attached to an outer surface 

of the drain valve 280, which is not preferable like the case that DI water is attached to 
an outer surface of the outer bath 240. In this embodiment, a gas injecting part 670 is 
proAdded to the switch 600 to dry an outer surface of the drain valve 280. In same 
exemplary embodiments, a penetrating injection line GJl is formed at the separation 
plate 660 and the rod 640. The injection line 672 extends from one side of the 
separation plate 660 to a terminal of the rod 640. At the separation plate 660 under 
state that the drain valve 280 is closed, an inflow port 674 is formed at a point opposite 
to one side of the separation plate 660, of the sidewall of the body 620. Altematively, a 
position of tiie injection line 672 formed at the separation plate 660 and the rod 640 
and a position of the inflow port 674 may be altered vaiioisly. FIG. 13 illistrates the 
state that dry gas is supplied from a switch to a drain valve 280. 

[70] In the above-described embodiments, wafeis contained in a transfer bath filled with 
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DI water are transferred between process chambeis to prevent expcaire of the wafeis 
to the air. However the above-described embodiments are merely exemplary, and 
various wajs may be used to prevent expcBure of the wafeis to the air. In an exemplary 
embodiment, when a transfer bath is transferred, it is sealed by being filled with 
nitrogen gas or inert gas. Altematively, nitrogen gas or DI water is continuously 
injected to wafeis contained in a transfer bath. 

[71] A cleaning process will now be described more fully with reference to FIG. 14 and 

FIG. 15. FIG. 14 illiEtrates a wafer transfer path in the cleaning facility shown in FIG. 
2, and FIG. IS is a flowchart showing the steps of a cleaning method according to an 
embodiment of the present invention. A cassette "C" containing wafeis are placed on a 
loading/unloading part 10. The wafeis are drawn out of the casette "C" (SIO). The 
wafeis are transferred to a fiist align chamb^ 120a to change frcm a horizontal state to 
a vertical state (S20). The wafeis are transferred to a fiist process chamber 130. By 
pasing procesing baths 134b, 134c, 134d, and 134e in the fiist process chamber 130, 
the wafeis are subjected to a predetermined proces (S30). The wafeis are transferred 
to an interface part 40 to be contained in a tranter bath 200 disposed at a fiist point. 
The transfer bath 200 is transferred to a second point while the wafeis submerged in a 
cleaning sdlution are not exposed to the air (S40). The wafeis are taken out of the 
transfer bath 200 to be transferred to a second process chamber 140. By pasing 
processing baths 144e, 144d, 144c, and 144b in the second process chamber 140, the 
wafeis are subjected to a predetermined process (SSO). The wafeis are transf^red to a 
second aligning part 20 to change from a vertical state to a horizontal state (S60). The 
wafeis are contained in a cassette "C" 

[TZ] That is, the transfer of the wafeis is done through the loading/unloading part 10, 

the fiist align chamber 120a, the fiist proces chamber 130, the interface part 40, the 
second process chamber 140, the second align chamber 120b, and the loading/ 
unloading part 10 (i.e., loop shape). Altematively, the internal structure of an aligning 
part 20 and a cleaning part may be varied in order to allow the transfer of the wafeis to 
be done depending on an inveise order of the foregoing order. Their varied sdructure 
may be apparent to these skilled in the art and will not be described in further detail. 

[73] Altematively, a rinsing proces may be done in a transfer bath 200 of an interface 

part 40. When wafeis are contained in die transfer bath 200 to be transferred from the 
fiist process chamber 130 to tihe second process chamber 140, DI water is continuously 
supplied to an inner bath 220 through a cleaning solution supply pipe 460 and the DI 
water overflowing from die inner bath 220 is contained in an outer bath 240. In this 
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case, a rinse bath 134e disposed at the terminal of the fiist proces chamber 130 may 
be removed. 

[74] In another embodiment, an internal structure of the cleaning part 30 may be varied. 

For example, as illustrated in FIG. 16, a fiist group of wafeis are transferred to a fiist 
procesing chamber 130 through a fiist align chamber 120a to be processed. 
Afterwards, the fiist group of the wafeis retum to the fiist align chamber 120a, A 
second group of wafeis are transferred to a second proce» chamber 140 through a 
second align chamber 120b to be procesed. Afterwards, the second group of the 
wafeis may retum to the second align room 140. In the fiist and second process 
chambeis 130 and 140, the wafeis are processed with different recipes. Altematively, 
in at least a part of procesing baths provided to the fiist and second process chambeis 
130 and 140, different processes are performed or a process is performed with different 
recipes. Thus, wafeis partially procesed in the fiist proces chamber 130 are 
transferred to a second proces chamber 140 through an interface part 40 to be partially 
procesed in a procesing bath of the second proces chamber 140, as illistrated in 
FIG. 17. Afterwards, the wafeis may retum to the fiist proces chamber 130 through 
the int^ace part 40. 

[75] Unlike the above embodiments, the cleaning pact 30 may be partitioned into three 

layeis or more to have three proces chambeis or more. For example, a fiist proces 
chamber 130, a second proces chamber 140, and a third proces chamber ISO may be 
sequratially provided to the cleaning part 30. An aligning part 20 may be dispcsed at 
one side of the cleaning part 30, and an interface part 40 may be disposed at the other 
side thereof. In this case, the same procesing baths are disposed at the second and 
third proces chambeis 140 and 150, S3 that wafeis processed in the fiist proces 
chamber 130 may be transferred to one of the second and third proces chambeis 140 
and 150 at the interface part 40. This makes it possible to prevent wafeis from being 
accumulated in a second proces chamber when the wafeis are procesed at a high 
speed in the fiist proces chamber 130. Altematively, a fiist group of wafeis may be 
procesed while being sequentially transferred through the fiist proces chamber 130, 
the interface part 40, and the second proces chamber 140, and a second group of 
wafeis may be procesed while being sequentially transferred through the fiist proces 
chamber 130, the interface part 40, and the third proces chamber 150. This is ad- 
vantageoiB when groups of wafeis are processed with different recipes respectively. 

[76] In the above-described embodiments, an aligning part 20, a cleaning part 30, and 

an interface part 40 are disposed in a row. Altematively, an aligning part 20 or an 
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interface part 40 may be disposed in the center of a facility and a cleaning part 30 may 
be disposed at both sides thereof. 
[77] In still another embodiment, a fiist loading/unloading part 10 and a fiist aligning 

part 20 are disposed at one side of a cleaning part 30 and a second aligning part 20* and 
a second loading/unloading part 10* may be disposed at the other side thereof, as il- 
lustrated in FIG, 21. The cleaning part 30 may have a plvirality of proces chambeis 
partitioned with layeis. A fiist group of wafeis change fran a horizontal state to a 
vertical state in a fiist aligning part 20 to be proceaed in a fiist process chamber 130. 
The wafeis processed in the fiist proce» chamber 130 changes frcm a vertical state to 
a horizontal state in the second aligning part 20'. A second group of wafeis change 
from a horizontal state to a vertical state to be processed in a second process chamber 
140. The wafeis processed in the second process chamber 140 changes from a 
horizontal state to a vertical state in the second aligning part 20*. The fiist group of the 
wafeis and the second group of the wafeis may be processed with the same recipe or 
different recipes. 

[78] 

[79] Industrial Applicability 

[80] As explained so far, a cleaning part of a cleaning facility according to the presrat 

invention has a plurality of multi-storied process chambeis. Therefore, it is pcsible to 
reduce an install area of the cleaning facility. Since wafeis are processed while being 
transferred along a loop shape, a loading/unloading part and an aligning part are 
provided to only one side of the cleaning part. Therefore, an install area of the cleaning 
facility is snaller than conventional cleaning facility. When wafer are transferred 
between process chambeis in the cleaning part, they are not exposed to the air. 
Therefore, it is possible to prevent formation of a native oxide layer on a wafer during 
a process. 



